Development of Non Destructive Evaluation Techniques for the In-Situ Inspection 
of the Orbiter’s Thermal Protection System 

Jose M. Hernandez 
NASA - Johnson Space Center 
Houston, Texas 


One of the Columbia Accident Investigation Board’s (CALB) recommendation is to 
develop and implement an inspection plan to determine the structural integrity of all 
Reinforced Carbon-Carbon (RCC) system components that make part of the Space 
Shuttle’s thermal protection system. This presentation focuses on the efforts to leverage 
non-destructive evaluation (NDE) expertise from academia, private industry, and 
government agencies resulting in the design of a comprehensive health monitoring 
program for RCC components. The different NDE techniques that were considered are 
presented along with the chosen techniques and preliminary inspection results of RCC 
materials. 
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Reihjorced Carbon-Carbon (RCC) 
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Detection Requirements 
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Columbia Accident Investigation 
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NDE inspection techniques 
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Development NDE RCC Inspection Systems 
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Phase 2: Develop selected techniques into “turn-key” systems. (12 
months) 

> Presently implementing phase 2 


f Results of Feasibility Studies 

Selected the four most promising in-situ techniques with <1 2 



jS tS e. 

§“2 2 

&§ % 

o « b 

© e S 

« © pA 

P6 Z 


S3 

* © 

W) 2 

S3 b 2 
wd u 33 

i * ? 

N ii S 


33 £ ^ 

C3 4* © 

« a © 

H PQ 0 


- © 

CA .» 

43 « 'S 

&£ I 

fe=> 5 

s « ^ 

L- +* 

©S'© 
43 O-d 

H U W 


I « 


§ H 


& H 

2 u 

OX) <u 

.2 "Sd 

© S3 

5 2 


•pN ^ 

.s f .§ 
a j 


O CM 
CO V 


E £ 

*- -4— > 

0 C 
H O 

D) E 



X-ray transmission msmts. * 3-D microwave* 

Health Monitoring Sensors* Remote Acoustic Impact Doppler 

Phased Array Ultrasonics Ultrasonic Spectroscopy* 




RCC Validation Test Specimen Set 
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RCC Puck Samples 
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Side A Side B 
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NDE Results of Various RCC Samples 
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UT - 0.24” & 0.44” Panel with Coating 
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0.44” Thickness Sample 


I Took Advantage of Foam Impact Tests conducted at SwRI 
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Thermography Inspections 



NASA - Johnson Space Center 


Thermography Inspections 
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